;' 9:; <e3eZpzhhi Tkl >p6t pTp} s DI SK DRI VE DEVI CE COWRI SI NG THE SAVE
BACKGROUND ﬁmmnmm"" | ON The present invention relates to an objective

| ens driver " "MMEH ve device conprising the sane. l\/breZp_art'i cularly,
the invention rglabes to an objective lens driver in which a névable
portion is turnably and slidably supported on a support shaft, and a disk

drive devic ising the same. A disk drive device for recording and
repr oduct i 4@””@@%&,&”&& recorded on a disk type recordi ng medi um such as
an optical Such a disk drive device conprises an optical

pi ckup whi ch i s6%®ved i n t gﬁajﬂﬁiﬁ;}z dﬂlﬁﬁg?mﬂdwg di sk type recording
| [ [

medi um and irradi ates the sk type recording nediumw th |aser |ight. Such
an optical pickup is i ]% ogé i e driver conprising an
obj ective | ens, and P?csﬁél CE(Y\)An é%ﬁ%n l??%%%fﬂ @gﬁt %#Eare perfornmed by
the objective lens driver at the tinme of recording or reproduction of
signals on the disk type recordi ng nedium whereby a spot of the | aser
|l ight radiated onto the disk type recording nediumthrough the objective
lens is 1 BAF&‘@@Q@&‘%@%%&*@WW%CK. As an objective |lens driver,
there is known a so called axial sliding type objective |ens driver in
whi ch a novabl e pBRei BEePS§N§uUpPILREd oFn T8 IARforio SAmfabirr bisve ol ¢S
turnabl e around the axis thereof and slidable in the axial direction, and
focusi ng cdmivelr amd tar ddldkgdion rdgvice pemrpoi st byhepsamg. t HéOM®Vabl e
portion relative to the disk type recording nmedium Such an axial sliding
t ype obj ecpevr¢ilcaisrdyi,vathehdnvdretinn itslabeats theamechhecbalantensf the
novabl e portion on the support shaft is good, aseismatic property in the
tracki ng ddréskeiroin sheboteld entvaldies pactehent i of ttthwalbbyahé@ portion in the
tracking direction relative to the support

slidably supported on a support shaft, and a disk drive

device comprising the same.

A disgk drive device for recording and reproduction

of a signal recorded on a disk type recording medium such

as an optical disk is known. Such a disk drive device

comprises an optical pickup which is moved in the radial

direction of the disk type recording medium and

irradiates the disk type recording medium with laser

light.

Such an optical pickup is provided with an

objective lens driver comprising an objective lens, and

focusing control and tracking control are performed by

the objective lens driver at the time of recording or

reproduction of signals on the disk type recording medium,

whereby a spot of the laser light radiated onto the disk

type recording medium through the objective lens is



shaft by its own weight would not easily occur, and, further, skewing in
the operating condition is little. However, the related-art axial sliding
type objective lens driver has the problens that, since a pair of inside
yokes, a pair of nmagnets and a pair of outside yokes are disposed on the
opposite sides with respect to the support shaft, the nunber of conponents
is large, a reduction in size is difficult, and the manufacturing cost is
hi gh. 2 SUMVARY OF THE | NVENTI ON Accordingly) it is an object of the
present invention to contrive a reduction in the size of an objective |lens

driver andf%éﬂggacgd\ga{Fggfﬁﬁggnpfggipg the sanme, while securing good
]

characteristics of the objective lens driver. In accordance wth one aspect

of the present i nxgngbgsggjtf%ﬁ:r%&é }e%sovcirq AN @Ip'reec_t{%/qtdoe‘yg gr;g.er

i ncludi ng: a support a magneti‘c naterial, conprising a base
portion) a suppoyt shaft projected framthe, bas oréion and a _pair of
yokes respé§ﬁ$§§{fﬁﬁ€%eﬁﬁ%éﬁqql?¥EFS eﬁFf%Etfﬁﬁsa TiRET siPp8 gcbhaft
fromboth side eqges of the base portion_and | ocated opgositel to each
ot her with % f¥Y ROLHAR 1$HeF UPRITEEH, O h2 §ORRRT ha Pﬁﬁtoﬁéogéd
surfaces to which magnets are fitted; and a novabl e gortion supported on
t he suppor tto R ttudnatie fxid P a%he akhepepk 2pdnabidaltBuhB the axis
of the support shaft and slidable in the axial direction of the support
shaft, hol &y agiadbjdictaatel rensandvi s g opeh eePl aand tuaskingi al ly
coinciding wth the axial direction of the support shaft, and conprising a
f ocusi ng ceiontagdplared penfoemett iy mpPCing eble arovdiel ¢ i perbiofocusi ng
control of laser light radiated onto a disk type recordi ng medi um 3

relative to the disk type recording medium. Such an axial

sliding type objective lens driver has the merits that

the weight balance of the movable portion on the support

shaft is good, aseismatic property in the tracking

direction is excellent, displacement of the movable

portion in the tracking direction relative to the support

shaft by its own weight would not easily occur, and,

further, skewing in the operating condition is little.

However, the related-art axial sliding type

objective lens driver has the problems that, since a pair

of inside yokes, a pair of magnets and a pair of outside

yokes are disposed on the opposite sides with respect to

the support shaft, the number of components is large, a

reduction in size is difficult, and the manufacturing

cost is high.



t hrough the objective lens, and at |east a pair of tracking coils supplied
w,th a driving current at the time of tracking control of the laser I|ight,
wherein the magnets, the yokes, the base portion, and the support shaft
forma magnetic circuit. Since no yoke is required on the inside of the
magnets as a conponent of a magnetic circuit in the objective |lens driver,
it is possible to contrive a reduction in the size of the objective |ens
driver and to secure good sensitivity. Preferably, the objective |ens
driver further includes: a nmagnetic nenber fornmed in a roughly ring form

i ncl udi ng ayumMaR YOlo O T@Ise GivaN P | ONs maxi num i n outside dianeter with a
central portion therebetween, and fitted to the novable portion, the pair

of projection porgj .hekng cespectively ract t entra

portions of the %gggfglgghgé taﬁ:egg’b;?nt g’lbéoﬁactc]} tﬁtg ‘%%vacg’%,%é&tfcti onin a

neut r al poihgion.in focu inq’direct'on and in ﬁhtrackinngirection.
in

Ther ef or e, CREER " 5Se ST Thé iV ‘fﬁ%l%%rﬂlo Fs®hbVedti A%t he focusi ng

direction of .in.the tracking directjon,_ a force for npving the, nmpvabl e
portion toﬁépﬁcFﬂgen &Pﬁmd%iﬁﬁﬁi i% s YﬁﬂebéeYh%eng@ﬂBF?ﬁlﬂﬂnber, so

that the npvable portion is appropriately maintained in its neutral
posi tion i khnh&ame. whdde FeHLiRG igPhriharrcEertkihgsdPfeERfon by a
requi red m ni mum nunber of nenbers. Moreover, only if the magnetic nenber
havi ng a r 6R3BF¥ivendesisade iverprovi ded with a predet erm ned configuration
to be fitted to the novabl e portion, then it is possible to appropriately,
reliably hold thelmnp¥epbedporei wathnoaenaspealt pfsitheomrefmtefore, it is
possible to contrive a reduction in production cost through a feduction in
t he nunber inveptAponethepar is anmb vard esh e cdrieet t bf e woeks ngr&vér ci ency.
Preferably, the yokes are each provided with cover portions fornmed of a
magneti ¢ maheilizdingthe sopgort base formed of a magnetic material,

comprising a base portion, a support shaft projected from

the base portion, and a pair of yokes respectively

projected in the same direction as the support shaft from

both side edges of the base portion and located

oppositely to each other with the support shaft

therebetween, the yokes having opposed surfaces to which

magnets are fitted; and a movable portion supported on

the support shaft of the support base so as to be

turnable around the axis of the support shaft and

slidable in the axial direction of the support shaft,

holding an objective lens having an optical axis

substantially coinciding with the axial direction of the

support shaft, and comprising a focusing coil supplied

with a driving current at the time of focusing control of

laser light radiated onto a disk type recording medium



portions covering surfaces at |east on one side of the nmagnets in a
direction orthogonal to the axial direction of the support shaft and
orthogonal to a direction connecting the yokes. Therefore, since the
magnetic fluxes generated fromend portions of the magnets are returned to
t he magnets through the cover portions, flux | eakage can be restrained, and
an enhancenent of driving efficiency of the objective lens driver can be
contrived. Preferably, the objective lens driver further includes: a cover
formed of a magnetic material |ocated on the opposite side of the base
portion of thieuplPpMd JPEdctidd 16&59PLCind Oat heegbyall gaper bicon and
covering the 5 novabl e portion, wherein an end edge on the objective |ens

side of the GR¥SMd SO dubdlfed WEtRfat8R1UPNGOLE PRAEI R tRefOrm a bent
portion. Therefore, |eaking fluxes directed toward the recordi ng surface

side of the.d ' [ ' ro ] t
portions, gzr%gJetsﬁgt %a‘e%%e{:]?g%?ét e}?gawngﬂ%%%%gpo%g%fl?épgggﬁ%??ogﬁ%perati on
and a recordi per.at | i 0 i ha appropriate
reproducti%%gggﬁg?eé%?ﬁggaa%%eﬁgr?gﬁgﬁ%igoﬁél%%ht%?ggéﬁelggggggkdance with
anot her as%ﬁpt of. the present _invention, there is provided a disk drive
device in Ak §°5W%ftﬂﬁ%??&&ﬁw%ﬂ?ﬁfﬁ%diun1fitted to a disk table is
rotated by a driving notor, and.,a recordi ng surface of, the rotated disk
type recording neﬁ?gﬁFi§°iVP §i afed SR 90SR HigyHnaitorh B obj ecti ve

| ens of an objective lens driver, the objective |lens driver including: a
support ba¥®@9P6tFedsoft £SIMRAETE Haterhgnethel etFfyih bBsEhBortion, a
support shaft projected fromthe base portion, and a pair of yokes

respect i vePPIigesiae d¢nsn dhe esane i Rednikke t e eppdbiveshaft from both
si de edges of the base portion and | ocated oppositely to each other with

t he suppor redMsati omhdmeFdranedize tdfe Sk eab hea/t ¥ige obpesedrivefaerd te which

magnets are fitted; and a novable portion supported on the support shaft of
t he secure good sensitivity. -

Preferably, the objective lens driver further
includes: a magnetic member formed in a roughly ring form,
including a pair of projection portions maximum in
outside diameter with a central portion therebetween, and
fitted to the movable portion, the pair of projection
portions being respectively attracted toward central
portions of the magnets so as thereby to hold the movable
portion in a neutral position in a focusing direction and
in a tracking direction. Therefore, in each case where
the movable portion is moved in the focusing direction or
in the tracking direction, a force for moving the movable
portion toward its neutral position is generated by the
magnetic member, so that the movable portion is

appropriately maintained in its neutral position in the



6 support base so as to be turnable around the axis of the support shaft
and slidable in the axial direction of the support shaft, holding the

obj ective lens having an optical axis substantially coinciding with the
axial direction of the support shaft, and including a focusing coil
supplied with a driving current at the tine of focusing control of |aser

| ight radiated onto the disk type recording nediumthrough the objective

| ens, and at | east a pair of tracking coils supplied with a driving current
at the time of tracking control of the laser |ight, wherein the magnets,

the yokes, £bl@shage dAYdtabn @il it St ing @i teéOidn apgBRgNEtiC Circuit,
Since no yoke is required on the inside of the magnets as a conponent of

t he nagnetggqg&&gﬁihihthgfdyﬁﬁggiég;&éﬁg%fgjver provi ded in the disk
|

drive device,” It 1S poss e to contrive a reduction in the size of the
di sk drive devic rough a_reducti in_the size of the ohjectjive |ens
driver) to secur?égggvgghsf) ?\’/’i ?L)t’; g:?’et H‘gggﬁtelcct ﬁ?é“qeernglad'r I\?era, and to
enhance the reliabil.ity of the disk drjve device. Preferab] t he di sk
1 ve. devi EEUBHAEh &L N ERaRES 5 TRIHASS bt PHPTEH TR onghi y 1 ng
form conprising a pair of projection portions maxi mumin, outside dianeter
with a cenfPRfl BFFF&HntﬁékgﬁﬁﬂWkﬁﬁﬁdzﬁ%jﬁhe RGYRRAL t RO Y HkCRovEEER porti on,
the pair of projection _portions being respectively attracted toward central
portions oftt A& RRGIEPLesdCadPFORIHAALS Yrol TR P oI @ Beftion in a
neutral position in a focusing direction and in a tracking direction.
Ther ef or e, MPHabaehPeA§a ofphdie at MEeUWRHAADIRO Poriebn IThewgf@t € n itthd & ocusi ng
direction or in the tracking direction, a force for noving the novable
portion topapdible meurraltrpys @ oredws tgearerin exr dduethiomaepet i ¢ nenber, so
t hat the novable portion is

through a reduction in the number of component parts and

an enhancement of working efficiency.

Preferably, the yokes are each provided with cover
portions formed of a magnetic material, the cover
portions covering surfaces at least on one side of the
magnets in a direction orthogonal to the axial direction
of the support shaft and orthogonal to a direction
connecting the yokes. Therefore, since the magnetic
fluxes generated from end portions of the magnets are
returned to the magnets through the cover portions, flux
leakage can be restrained, and an enhancement of driving
efficiency of the objective lens driver can be contrived.

Preferably, the objective lens driver further
includes: a cover formed of a magnetic material located
on the opposite side of the base portion of the support

base with respect to the movable portion and covering the



appropriately maintained in its neutral position in the focusing direction
and the tracking direction by a required m ni nrum nunber of nenbers.
-Moreover, only if the magnetic nenber having a roughly ring shape is
provided with a predeterm ned configuration to be fitted to the novabl e
portion, then it is possible to appropriately, reliably hold the novabl e
portion in a neutral position. Therefore, it is possible to contrive a
reduction in production cost through a reduction in the nunber of conponent
parts and an enhancenent of working efficiency. Preferably, the yokes are
each provi ded,alild) oM o0k &PSi h 04 HEEnaf edgBBgRCLhE BBYBELALe the cover
portions covering surfaces at |east on one S|%e of the magnets in a

di rection qretn%o%g.’@é df dhe @&@%_Férl‘?ﬁﬁto@ 8the°}£]i&Qeo§U998.rﬂxo%Qp&% and
orthogonal to a direction connecting the yokes. Therefore, since e
magnetic fluxes generated fromend portions qf t magnet s are returned to
t he magnet g%trﬁ:rlooglghq:c{ eorcn(')vaegb%%?t?g(;ﬂé%m?l ux eera?(aogree’c;&ne%%n% s{]re%’fensed, and
an enhancengnt of driving efficiency. . of the gbjectiye |lens driyer can be
Contrived rehebipva the d e vatie, FRelabe  Abte: Rl thesa! &kcover
formed of a magnetic material, | ocated on the opposite side of the base
portion of WRE JFFALInshdeeddih 3% pkrifer ol R hERROVER| ERBoPEREN and
covering the novabl e portion, wherein an end edge on the objective |ens

si de of th@o&dians.s achtthe efeeatrsicobf thtel apkiny el bBKeFoANtd form a bent
portion. Therefore, |eaking fluxes directed toward the recordi ng surface

si de of th&epireduoiion ararh higpheahdim arecernfibng | prehabiigh €Ar bent
portions, and the effects of the | eaking fluxes on a reproduction operation
and a recopdivigteder &td drhatamdree lweerdiase réprodweeiappandri ate
reproduction and recordi ng operations can be contrived. The above and ot her
obj ects, f eatwrds nandreteaniagescad bdecemesenedi nvention will becone

appar ent
In accordance with another aspect of the present

invention, there is provided a disk drive device in which
a disk type recording medium fitted to a disk table is
rotated by a driving motor, and a recording surface of
the rotated disk type recording medium is irradiated with
laser light through an objective lens of an objective
lens driver, the objective lens driver including: a
support base formed of a magnetic material, including a
base portion, a support shaft projected from the base
portion, and a pair of yokes respectively projected in
the same direction as the support shaft from both side
edges of the base portion and located oppositely to each
other with the support shaft therebetween, the yokes
having opposed surfaces to which magnets are fitted; and

a movable portion supported on the support shaft of the



fromthe foll ow ng description and appended cl ai ns, taken in conjunction
with the acconpanyi ng drawi ngs whi ch show by way of exanple sone preferred
enbodi ments of the 9 i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS FI GS.
1 to 15 show enbodi nents of the present invention, in which: FIG 1 is a
general perspective view of a disk drive device shown together with a disk
cartridge; FIG 2 is a general perspective view of the inside structure of
the disk drive device; FIG 3 is an enlarged perspective view of an
objective lens driver showing a cover in a separated state; FIG 4 is an

enfar ged expleaded RELPSY It od B Huddip I LPLLYE LRDSALELVSE: LALG 5 1
an enl arged plan view of the objective lens driver, wth the cover renoved;

FIG 6 is ctional .vie en i V]V O{/ﬂ’&/}% 'tp he cover
fitted; FI %\u 9t a%gg\ét ia\(%{r#a%’ vjidea\{/’:}v;]?%%erln gﬁ%n%xﬁ%eé - P)O&F lég 5 wth
the cover fitted; FLG_8 is conceptual, view show ng, a magnetic flux
di'str i but | GHPREESS 518 Eid BAY Sty 0o SR TS 187 aRRYHES R P ect i on of a
novabl e portiaqgn, in which FIG 9 is an 10 | enlarged plan view show ng the
condi ti on WR&AE A& HSy SIS AP Y LAARFEI IS Yheh diRectxddlT1, and FIG
10 is an enlarged plan view showi ng the condition where the novabl e portion
is turned FATreREigny odt ithe Prrpoats shef nrnd Imeluébey a2 | HPSUF ARG
focusing direction of the novable portion, in which FIG 11 is an enlarged
secti onal ¢cédw sShepwilagd Wd tdordiddioningherwrxeret npvabhe pobreioh is noved in
the direction F1, and FIG 12 is an enlarged sectional view show ng the
condi ti on eeusinge conraiolle oqfortasmr ilsigitverhdintéeéd onrecthendigk FIG 13
shows the experinental results of neasurenent of acceleration
sensitivititgpe FleGori4 nigs meedianc efiinmiglyitdve slojw agiee nben$ | esn@ndodi nent
of the objective lens driver; and FIG 15 is a conceptual view show ng
anot her nodiehised acphadi FENtt refcikditgy alyidct ismeppeisd dvliviera driving

current at the time of tracking control of the laser

light, wherein the magnets, the yokes, the base portion,

and the support shaft form a magnetic circuit.

Since no yoke is required on the inside of the

magnets as a component of the magnetic circuit in the

objective lens driver provided in the disk drive device,

it is possible to contrive a reduction in the size of the

disk drive device through a reduction in the size of the

objective lens driver, to secure good sensitivity of the

objective lens driver, and to enhance the reliability of

the disk drive device.

Preferably, the disk drive device further includes:
a magnetic member formed in a roughly ring form,

comprising a pair of projection portions maximum in

outside diameter with a central portion therebetween, and



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Now, enbodi nents of an
objective lens driver and a di sk drive device including the sane according
to the present invention will be described belowreferring to the
acconpanyi ng drawings. In the foll ow ng enbodi nents, the present invention
is applied to a disk drive device capable of reproduction of a disk type
recordi ng medium 11 (magnet o-opti cal disk) having a dianeter of about 64
nm and an objective lens driver provided therein. The disk drive device 1
i ncl udes desired conponent nenbers and nmechani sns di sposed in a thin box

l'i ke housi #g t2edan®d aHd MBvapid a6®rOfod hechOUSADY Sfi Srofe¥tded with a
rectangul ar | oad/ ej ect port 2a (See FIGS. 1 and 2). A door 3 for opening

and ol osi ng oklbe chaAdledlsr ty i dc 2Ry d By SHPORLL e OFokbieahoUaLRgL2 (See FI G

1), and the door 3 is operated to open e] ect port 2a when a disk

> The di sEORSIPATIGE 105 AT 40 Y, hsleb B S, EhGrhbReRTY S ™
type recordin rotatgbly

ginedﬁun1102 Q9vin%)a q%?neter of _about 64 nn1i§.
cont ai ned PSEEIPRGI™MP P iRHF L drt? £ r W 47T a9 h§C baPT o
functions are di sposed at_predeterm ned positions of the housing 2 (See
FIG 1). FOP Bx&mpr&Einge HdfifcdtiVh, EF5EGE Sof Fp&ath SRECHEMYE® of sound
volunme, ejection of the disk cartridge fromthe housing 2, various editing
functions 5H8 PR¥aPLEe PATE IR fic MAVYY Hpethf i LTS pdt BeFbaCBuPtons 4.
A chassis 5 is disposed in the housing 2 (See FIG 2). A driving notor
(spi ndl e mdBoffewsrarkigondi zarhiPn s A £oreR ik dwrbing hehe oeyaBige of a
substantially central portion of the chassis 5, and a disk table 6 is fixed
to portion toward its neutral position is generated by the

magnetic member, so that the movable portion is

appropriately maintained in its neutral position in the

focusing direction and the tracking direction by a

required minimum number of members.

Moreover, only if the magnetic member having a

roughly ring shape is provided with a predetermined

configuration to be fitted to the movable portion, then

it is possible to appropriately, reliably hold the

movable portion in a neutral position. Therefore, it is

possible to contrive a reduction in production cost

through a reduction in the number of component parts and

an enhancement of working efficiency.

Preferably, the yokes are each provided with cover
portions formed of a magnetic material, the cover

portions covering surfaces at least on one side of the

magnets in a direction orthogomal to the axial direction



a notor shaft of the driving notor. The chassis 5 is provided with a
di.sposition hole 5a, and the disk table 6 is projected to the upper side of.
the chassis 5 through the disposition hole 5a (See FIG 2) . A lead screw 7
and guide shafts 8 are disposed in parallel with each other on the | ower
side of the chassis 5 (See FIG 2). At a position corresponding to the

di sposition hole 5a of the chassis 5, an optical pickup 9 is supported so
as to be novable in the radial direction of the disk type recordi ng nmedi um
102 fitted to the disk table 6. The optical pickup 9 includes required

menbers di 9FoTRR GupdImY HULE haged 10r thogdbhel10pbi ealiipeektipn9, one end
portion of the novable base 10 is screw engaged with the | ead screw 7, and

both end pebhin@rt iefy the e e hass ke Sidsablye sppwst g8 on the
gui de shafts 8. The optical pickup 9 is noved in the radial direction of

the di sk 1yR¢eQCQledidith tBfll 1Bl Odn %Ptﬁ&ﬁé‘goﬂukﬂédm%né'ﬂg gygde shafts

8, by rotation of 'the lead screw 7. e objective lens driver 11 includes a

SUPPOTL 13 reti330q12 AR JINMANLE PRLLLON IR SUROL! O PYChle sygROTT Dase

12 (See FI rncl Gdes a base poftion 14,
yokes 15 respectivel ent_ upwards from bot h side edges of .t he.base portion
4 Cand o LaaBoEe’ St Bl e R FLN NG ER FPORPECORBLL &f HBEPI Fent ol
portion of the hase portiqn 14.,L The yoke 15 in¢ludes a in surface portion
Do | and cBvaieiarEnhas 1 eHipbtai 1215, T FYEF aF9n PonFBBER: E8Ges | n
the longitudinal direction of the main surface portion 15a, and engagi ng
proj ection portioh¥eisEakliy. pth¢ déddrodriive dfercsier dienntr s defnect i on
with the cover portions 15b. Positionjng projection portions 15d are

provi ded af FOXEX &RIMSST Gforks MARR YN ¢ HeR Feihbrl sleFakedsPBesh8f the main

surface portions 15a. _
opposite side of the base portion of the support base

with respect to the movable portion and covering the
movable portion, wherein an end edge on the objective
lens side of the cover is bent to the side of the movable
portion to form a bent portion. Therefore, leaking fluxes
directed toward the recording surface side of the disk
type recording medium are taken in through the bent
portions, and the effects of the leaking fluxes on a
reproduction operation and a recording operation can be
obviated, so that more appropriate reproduction and
recording operations can be contrived.

The above and other objects, features and
advantages of the present invention will become apparent
from the following description and appended claims, taken
in conjunction with the accompanying drawings which show

by way of example some preferred embodiments of the



Magnets 17 are fixed on the inside surfaces of the yokes 15, respectively.
The magnets 17 have the same pole on their surfaces facing to each other,
and their surfaces on the side of the support shaft 16 are S poles (See
FIG 5). The facing surfaces of the magnets 17 may be N poles. The magnets
17 are respectively fitted to the inside surfaces of the yokes 15 by, for
exanpl e, adhesion. The nmagnets 17 are positioned in the vertical direction
14 by the positioning projection portions 15d of the support base 12. O
each of the nmagnets 17, the two surfaces orthogonal to the surface fitted
to the yokanvntirgh covered by the cover portions 15b (See FIG 3). The
novabl e portion 13 includes required nenbers fitted to - a bobbin 18. The
bobbin 18 is forned of a resin material, and includes,a main body portion
19 and a lens holder portion 20 projected to the front' side fromthe main

body portig&%ﬁ% 6Eg%ﬂg¥f&6ﬁrgrpgﬁﬁigﬂAﬁg kgcl udes an upper surface portion
ace portions 19 respectlveyy

19a, side sur proj ected downwards from both

si de edges of the er .surfage portion 19a d a_rear surface portion 19c
proj ect ed downwar (lz:l'g8 F o tléﬁ’e%%eas?ioé'dgeé" ocqultr?]%ﬁa{lu?op%fr %ﬁf%%%s%%t?ti on 19a,
and a bal ancer thtin%Jgortj n 19d is projected to the rear side fromthe

| over edge ‘8 it Prart 5 PHEY portion 19c. A supported tube portion 19e

proj ected downwards is _provided at a substantially central portion of the
upper surface por FE8n 1045 Sedomesd! PeRfPEStIE YTHRY i vkiYed % f aces of
t he side surface portions 19b, front half portions 19f are inclined to be
di spl aced GF¥Er %&F%rﬁ?QWQnﬁ°%ﬁ%h@¥swhbgréaéhéh,CaﬁﬂraP8315

FIG. 2 is a general perspective view of the inside
structure of the disk drive device;

FIG. 3 is an enlarged perspective view of an
objective lens driver showing a cover in a separated
state;

FIG. 4 is an enlarged exploded perspective view of
the objective lens driver;

FIG. 5 is an enlarged plan view of the objective
lens driver, with the cover removed;

FIG. 6 is a sectional view taken along line VI-VI
of FIG. 5, with the cover fitted;

FIG. 7 is a sectional view taken along line VII-VII
of FIG. 5, with the cover fitted;

FIG. 8 is a conceptual view showing a magnetic flux
distribution;

FIGS. 9 and 10 show operations in a tracking

direction of a movable portion, in which FIG. 9 is an

10



increased in thickness that nmuch to formfront side ribs 199 (See FIG 5).
Besi des, of the inside surfaces of the side surface portions 19b, rear half
portions 19h are inclined to be displaced outwards as the rear side is
approached) and are increased in thickness that nmuch to formrear side ribs
19i (See FIG 5). The lens holder portion 20 is provided with a

t hrough-hol e 20a, and three | ens hol ding projection portions 20b are

provi ded at the circunferential edge of the through-hole 20a. A bal ancer 21
having a circular cylindrical shape is fitted to the balancer fitting

portion 19&mfarddw Rl R ildy (sieswildSEhéd addlabtiofnwRELeCth¥e lens 22 is
hel d on the | ens holder portion 20 of the bobbin 18 in the state of being

pressed by pi@piy R0l S Ngs POEEA 1 00 PRELEOPS2PEnT £2M LhE PeBI Phery
thereof. A coil body 23 is fitted to the |ower surface of the upper surface

portion 193 4ofy kaphy ﬁgﬁ | S. .4 ) h il hod has a
structure H?Ovahsltcr:ahql pal lr%lsxrbo té ac i‘};ig%osllf%&gggat?%gf??‘[?g%br'gfs?pé%tg?\?el y to
bot h si de rtions.24a of .a focusing coil, 24 wound in a royghly prismatic
formwith F-‘l% S 5‘>8V§Ib21cﬁ PSR S R}g’ﬁ? a® e sﬁlh’éef)'é%??o#g’ 24a of the
focusing coil 24, front _side 16 ortions 24b are incljned to be displaced
outwards as the rE&PSsi dé PBYapggr S2ONeQPeIAF 1o8F &t Fe IRFUITHE 24c are
inclined to be displaced outwards as the front side is %Eproached (See
FIGS. 4 anﬁilf})e.Ct'FI?é‘ fadfimgrdhie IR ed BDrvkheh tFbRt $1déSafB fitted
respectively to the front side portions 24b of the focusing coil_ 24, and
front end SHLATERS (IRFISMadr & i'0j BN T ofh@r e@2n i} bhoR hehe¥entleénd of the
focusing coil 24. The tracking coils 25 |ocated on the rear side are fitted
respect i vePp vk lith@orddiorside mstad oris the direqieioncibi ngpéofIG2412and
rear end portions thereof are projected rearwards fromthe rear end of the
f ocusi ng caisl ap4 enSiayged Fediidgmagortiahsiting tihe fordsthencehpre
the movable portion is moved in the direction F2;
FIG. 13 shows the experimental results of
measurement of acceleration sensitivities;
FIG. 14 is a conceptual view showing a modified -
embodiment of the objective lens driver; and
FIG. 15 is a conceptual view showing another

modified embodiment of the objective lens driver.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, embodiments of an objective lens driver and a
disk drive device including the same according to the
present invention will be described below referring to
the accompanying drawings. In the following embodiments,
the present invention is applied to a disk drive device

capable of reproduction of a disk type recording medium

11



24 are inclined as described above, the tracking coils 25 are in the state
of being inclined along the front side portions 24b or the rear side
portions 24c of the focusing coil 24. A magnetic nenber 26 fornmed of a

| i near magnetic netal nmaterial is fitted to the supported tube portion 19e
of the bobbin 18 (See FIGS. 4 to 7). The nmagnetic nenber 26 is roughly ring
shaped with the rear side opened, and a pair of projection portions 26a
maxi mum i n out si de dianeter are forned on both left and right sides, with a
central portion therebetween, of the magnetic 17 menber 26. The nagnetic

nmenber 26 i(fmaknlelted dpt ifda RO t1edh i b ea PRI 4h&Pe 2961 SEbbHAL 614 N,
projection portions 26a are | ocated correspondi ngly to positions between

the front ghde aRO QRS 12AD 1881k tdel v ERIp 8o HEa QT EhORsiR4C of the focusing
coil 24 (See FIG 5). Wth the support shaft 16 inserted in the supported

tube portion 19¢, hBe9RKABLS vBOENARES s AMRRAY L AL d Neorigiioaf £ shaf ¢

16 so as to be slidable In the axial direction of the support 'shatft 16 and

Lurnabl o apgyag.Le Bea il N UG E8AE dOcSEeFL Ryl 5 B and 7).

The axi al e support s ocusing direction in
whi ch focusing.control for the disk type recordi medi um 102 i s perforned,
and the di 88??8@ gro&ﬁ§1ﬁ1 %ﬂﬁg %Hr%%:es%%pé??ngﬁ%ﬁfn%g}iésa tracki ng
direction in mhi%g tnacking_control for.the,d|sk t ge recor di ng_nedi um 102
i s perfor mBIOVEAeth¥itdnd i%ﬁFﬁMﬁH%ﬁ?f&P?ﬂK@&ﬁ%ﬁﬁ% ¥t ot 185¢€ ElBPorted on

t he support shaft 16, the magnets 17 are opposedly |ocated direct]y on the
out si de of 1t ABAside shrfaeE PofProRPerdRPHrnche IssHman the (i /Migct) . In
the condition where the novable portion 13 is supported on the support

shaft 16, BR&teRd pér EPPrreDbom FhexiHeing i ft E’iie%ulb%@ra%b' 2#ds fitted

to the bobbin 18, and the other end portion 27b of the flexible printed 18
the door 3 is operated to open the load/eject port 2a

when a disk cartridge 100 is loaded into the housing 2 or
is ejected from the housing 2.

The disk cartridge 100 includes a flat case body
101 in which a disk type recording medium 102 having a
diameter of about 64 mm is rotatably contained (See FIG.
1).

Operation buttons 4 for displaying various
functions are disposed at predetermined positions of the
housing 2 (See FIG. 1). For example, reproduction,
stoppage of operation, change of sound volume, ejection
of the disk cartridge from the housing 2, various editing
functions and the like are performed by operating the
operation buttons 4.

A chassis 5 is disposed in the housing 2 (See FIG.

2). A driving motor (spindle motor) which is not shown is

12



Substrate 27 is fitted to the base portion 14 of the support base 12. The
one end portion 27a of the flexible printed substrate 27 fitted to the
bobbin 18 is electrically connected to the focusing coil 24 and the
tracking coils 25, whereas the other end portion 27b of the flexible
printed substrate 27 fitted to the base portion 14 is connected to a
driving circuit (not shown) for operating the objective lens driver 11. In
the condition where the novable portion 13 is supported on the support
shaft 16, portions 25a, of the tracking coil 25, projected forwards from

the front @idpefsddied aHs I NgvéPi $idé af cal 96BEEAneRRLEFPRRdIERELY to the
cover portions 15b | ocated on the front side of the yoke 15, whereas

portions 2%%rtdford RE tWRCKINGE£0L | §, 29na P4 Ol £6k ClabEa WAL DS £l kM LRe rear
end of the focusing coil 24 are |located correspondingly to the cover

portions 1§bﬂd¥gy<g%éyktgfagﬁgﬂdf§?$?€g%5@gryoke 15. A cover 28 for

covering the nmovable portion 13 Is dto t he support base 12. The cover
downvar ds Trom boFRCl SHACHRE o1 gt Sarya sl % RGP Er R e on 2o,
the por t | of8 wHEEe e Tk RE portT oo Ghe (e EPBcUBPaFesigs
From each GEndRS FHARE Y9 ot EhERROR; FOB! FORPORIG 1RO MO KGR of SERFE8p
plate portion 29 is forned as a bent portion 29a which is bent downwards.
The cover 38-is fitted to the support base 12 by engagi ng the engagi ng
proj ection portions 15c of the support base 12 to the engagi ng hol es 28a,
respectively (SeerFl&Rd73creNol, apde dodeatsherf (6 & R alidiernrisd Hevice 1
il parallel with each other on the lower side of the ehassis

5 (See FIG. 2). At a position corresponding to the

disposition hole 5a of the chassis 5, an optical pickup 9

is supported so as to be movable in the radial direction

of the disk type recording medium 102 fitted to the disk

table 6.

The optical pickup 9 includes required members

disposed on a movable base 10. In the optical pickup 9,

one end portion of the movable base 10 is screw engaged

with the lead screw 7, and both end portions of the

movable base 10 are slidably supported on the guide

shafts 8. The optical pickup 9 is moved in the radial

direction of the disk type recording medium 102 while

being guided by the guide shafts 8, by rotation of the

lead screw 7.

The objective lens driver 11 includes a support

13



be described bel ow. When the disk cartridge 100 is inserted through the

| oad/ ej ect port 2a of the housing 2, the disk type recording nedium 102 is .
fitted to the disk table 6 and the operation button (reproduction button) 4
is operated, the disk type recording nmedium 102 is rotated attendant on the
rotation of the disk table 6 by the driving of the driving notor. Wth the
di sk type recording nedium 102 rotated, laser light is emtted froma

sem conductor |aser (not shown) of the optical pickup 9, and a signal
recording surface of the disk type recording medium 102 is irradiated with

the | aser baghkt 12hragidha ther] €chovei benss 28upPeetEiGoybrheTBapbazer | i ght
with which the signal recording 20 surface of the disk type recording

medi um 102 pagd nradigdeedrigs | neigeng) on a light detector (not shown) of the
optical pickup 9 as return light, and photo-electric transformation is

conducted to repreduceuaBok Rl @& 119N $HiONMes A B{US bFBjoh OFHSI NG

control is conducted by supplying an electric current to the focusing | ens

24 dt | | S i ' tt
he tracki Ag em e 7605 LY St NoThlhy [LB0n BoEhoBLBECBUER T,

di t the disk t di di 0 the.ti f th
{ocusi ng cBh FBF PERE RAFISIER poit (G 15 TWPRREF atatFnlbne SAPEFS r oct i on

of the support éhaEt 16 so that the spot of thﬁ | aser Iig?t éad at ed
t hrough t h8PEBFESt iNFEM énSWF tank L TNETRE RPHhAPRr BEoF Fnba§ﬁrface of

t he di sk type recording nedium 102. At the tine of the tracking control)

t he nnvablé°5599P0ﬁ4l3 is turned around the axis of the support shaft 16 so
that the spot of the laser |ight radiated through the objective lens 22 is
focused on the siGhal YPEBoLEi Agcdidesc@ JritheSuhiacs ¥ tieidrifihg nedi um

102. In the objective lens driver 11, a magnetic circuit
and cover portions 15b bent oppositely, inwardly from

both edges in the longitudinal direction of the main
surface portion 15a, and engaging projection portions 15c¢
are provided on the upper side of and in connection with
the cover portions 15b. Positioning projection portions
154 are provided at lower end portions and on the inner
surface sides of the main surface portions 15a.

Magnets 17 are fixed on the inside surfaces of the
yokes 15, respectively. The magnets 17 have the same pole
on their surfaces facing to each other, and their
surfaces on the side of the support shaft 16 are S poles
(See FIG. 5). The facing surfaces of the magnets 17 may
be N poles.

The magnets 17 are respectively fitted to the
inside surfaces of the yokes 15 by, for example, adhesion.

The magnets 17 are positioned in the vertical direction

14



passi ng through the nmagnets 17, the yokes 15) the base portion 14 and the
support shaft 16 to return to the 21 magnets 17 is formed, when the .
novabl e portion 13 is operated in the axial direction of the support shaft
16 or around the axis of the support shaft 16 according to the electric
current passing through the focusing coil 24 or the tracking coils 25. In
the objective lens driver 11, the yokes 15 are provided with the cover
portions 15b, and nagnetic fluxes emtted fromfront end portions or rear
end portions of the magnets 17 are returned to the magnets 17 by the cover
portions 1blp (theepdsiitibn@Gng-Projeedmwmor tbgietisd fdixcheakagpocan be
restrai ned, and an enhancenent of driving efficiency of the objective |ens

driver 11 pagebeacondti uedn Bf the Fniagﬁe@_fs_ 1he thackiRy cQHdQs the
novabl e portion 13 is turned around the axis of the support shaft 16. In

this case, o$kRE§oHAS %aft!ﬂ'é*%uggbéc% 22 &y 1db UG SJA&s Of s betdg 1 ncl i ned

al ong the front "side portions or the rear side "portions 24c of the

f ocusi ng cg'glveg._g_d %Rgt ] j%g;{%z]tslo%{b Olrﬁ]ﬁ)?gs%]%é.ogﬁt ed on the front

and rear sides in ur ne e approac e condition of bei ng
parallel to the net s %ﬁlgs g t he tracking

, GS. d .. Ih f
e APE%Poca eaganp%?t?gﬁ%%%%grge%hgrgﬁﬁyﬁﬂgﬁﬁ%y'is

coils 25 on one sT'dé are
hi gh, so that drivyin ffigie in the tracking direction is 22

enhanced. ngFﬁPsgPi%eg°Ehéan%%t side portion 24b on one side and the rear
side portion 24c on one side of the focusing coil 24 al so approach to

t he~condi ti on of DPREECPRIRI L8| ifofPRBeHRghets TERinsBatREiadri @ity
efficiency in the focusing direction is enhanced. At the tine of the

tracki ng cOHREFBAESt ReMadRaBodyp@otitdip™ 3 % £ndirhd®nsh ke R HEPn

direction according ) ) )
0 projected to the front side from the main body portion

19.

The main body portion 19 includes an upper surface
portion 19a, side surface portions 19b respectively
projected downwards from both side edges of the upper
surface portion 19a, and a rear surface portion 19c
projected downwards from the rear edge of the upper
surface portion 19a, and a balancer fitting portion 194
is projected to the rear side from the lower edge of the
rear surface portion 19c¢. A supported tube portion 19e
projected downwards is provided at a substantially
central portion of the upper surface portion 19a (See
FIGS. 6 and 7).

Of the inside surfaces of the side surface portions
19b, front half portions 19f are inclined to be displaced

outwards as the front side is approached, and are
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to the relationship between the currents flow ng vertically through the
portions corresponding to central portions of the magnets 17 of the
currents flowi ng through the tracking coils 25 and the magnetic fields,
and a force in the direction opposite to the turning direction of the
nmovabl e portion 13 woul d be generated by the currents flowing vertically

t hrough the portions 25a, 25b projected fromthe focusing coil 24 of the
tracking coils 25. In the objective lens driver 11, however, the portions
25a) 25b of the tracking coils 25 are |located correspondingly to the cover

portions 13 cfedd Vigkamilbnedyl ther dhieRt EONBoPh EbEnERERARI gibkuxes are

defl ected by the cover portions 15b so as to generate driving forces in the

turning di nagf | @ ofridie Sovale pard| Ot Khd Sk fad nEAA o dhergl ore,

t he driving rces in the directions for aSS|st|ng the turning of

movabl e 23 d%orur%c]ef ; GSTer e - 30 LRt ¢ ApoeplBgeRER’ oL the

driving efF'C|ency o can® Be tontrived en the
focu3|ng cqntr.q cki.ng contr ol conducted in the objective |ens
ari ver 1. Sl nsihuicn e R EAE Bl et e R ekt T Eenf ot e Thppor t shat
16, as descrlbed bove. In this case, since the side surface Eortions 19b
of the nov&&PFE QQM1?E9a%§f[ﬁQﬁE?ﬁRF@m{% thickrefs Ehat PRGE E@g and the
rear side ribs 19i with an increase in thickness and an increase in
stiffness, fP&ToFside sddle B 5 At E2P? rBRF bePhg generated at the tine of
operation of the novable portion 13. FIGS. 9 and 10 show t he operations of
the novabl e porti8hel3enf hpéderagiidom 2dctisomratided whawa t he
condition where the tracking control is perfornmed and the novable portion
13 i s novedhroughe hdilee@baon and Sireee léws thotdimg rodiecbonre supplied
with electric currents in such directions as to nove the novable portion 13
in the direetritdwnFl 20bhe e wadsivel gzt td ontHE ¢srewveerentiad digectfon T1
froma neutral position thereof; in this case, a force in the direction T2
i n which t héeptdreughomoder t20@ns 26a of the magnetic nenber 26 are pul |l ed
toward central portions of
A balancer 21 having a circular cylindrical shape
is fitted to the balancer fitting portion 194 of the
bobbin 18 (See FIGS. 4 and 6).
An objective lens 22 is held on the lens holder
portion 20 of the bobbin 18 in the state of being pressed
by the three holding projection portions 20b from the
periphery thereof.
A coil body 23 is fitted to the lower surface of
the upper surface portion 19a of the bobbin 18 (See FIGS.
4 to 7). The coil body 23 has a structure in which pairs
of tracking coils 25 are fitted respectively to both side
portions 24a of a focusing coil 24 wound in a roughly

prismatic form with its axial direction set vertical. Of

side portions 24a of the focusing coil 24, front side
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the magnetic fluxes generated fromthe nagnets 17 is 24 generated in the
novabl e portion 13. Therefore, when the supply of the electric currents to .
the tracking coils 25 in such directions as to nove the novable portion 13
in the direction Tl is stopped) the novable portion 13 is turned in the
direction T2 to return to the neutral position thereof (See FIG 5). FIG
10 shows the condition where the tracking control is perfornmed and the
novabl e portion 13 is noved in the direction T2. Since the tracking coils
25 are supplied with electric currents in such directions as to nove the

novabl e poplor@ichs 228 hardifeelindd Tdo Bdedipyablbedpeutivardi3aks theved in
the direction T2 fromthe neutral position thereof; in this case, a force

fn the direghirorikk iy WHdd¥eed) 04 0E1FOM POLaEOPSr2f8naf 2k BeapRINEL i C
menber 26 are pulled toward central portions of the magnetic fl uxes

generated fromithe TRIR sﬁl,;f?pﬁcg@na;@&aepd; Ny he, oo¥aBhe PoRLI 28 13.

Therefore, when the supply o e electric currents to the tracking coils
25 in such_directi g ymve he ble portion 13 in the direction T2
IS stopped?g?ﬁégﬁg%ggﬂgéﬁ%&i|on‘I% ?%g?%fhed in the direction Tl to return
to the neutral pogition thereof (.See Fl 5),. FIGS. .11 and 12 show
novenents of the $agF8cE6P9i Sﬁ(@? % &ﬁ’é" SUSTh it r%:cfrf'brﬁ“g% AT G 11
shows t he %ondition wher e faqcusi ng contr ol is,gerforned and Ehe noyabl e
portion 13 H&ERGVEGSPEtHY i &R i I FIEORF nebde nROF bLaRFngtRoPE 388 s
supplied with an electric current_in such_a direction as to nove the
novabl e pofPFYRiRS CRith& 4 rrdtd iToiPHa, enhePPbvidre PoREPBA 38%i s noved in

the direction F1 froma neutral position thereof; in this case, a force in
the direct PSRIEZtEA Rerdendfe s deie ofr Pok tehsoDebhef fervskgnet i c

coil 24. The tracking coils 25 located on the rear side
are fitted respectively to the rear side portions 24c of
the focusing coil 24, and rear end portions thereof are
projected rearwards from the rear end of the focusing
coil 24. Since the side portions 24a of the focusing coil
24 are inclined as described above, the tracking coils 25
are in the state of being inclined along the front side
portions 24b or the rear side portions 24c of the
focusing coil 24.

A magnetic member 26 formed of a linear magnetic
metal material is fitted to the supported tube portion
19e of the bobbin 18 (See FIGS. 4 to 7). The magnetic
member 26 is roughly ring shaped with the rear side
opened, and a pair of projection portions 26a maximum in
outside diameter are formed on both left and right sides,

with a central portion therebetween, of the magnetic
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menber 26 are pulled toward central portions of the magnetic fl uxes
generated fromthe nmagnets 17 is generated in the novable portion 13.
Therefore, when the supply of electric current to the focusing coil 24 in
such a direction as to nove the novable portion 13 in the direction Fl is
st opped, the novable portion 13 is noved in the direction F2 to return to
the neutral position thereof (See FIG 7). FIG 12 shows the condition
where the focusing control is perfornmed and the novable portion 13 is noved
in the direction F2. Since the focusing coil 24 is supplied with an

el ectric cufdn¥r i2% SUGK g OMmasHhdP IOVEst herppgapbecpertion 13 in
the direction F2) the novable portion 13 is noved in the direction F2 from

the neutrals pasiti o ¢ e&éfti&tbbétﬁgsggae £ReCB b liRg i rection Flin

whi ch the projection portions 26a of magneti C nenber 26 are pulled

tovard the cenisle bArdins Plck e TBOPFLL B UNES, IEReLaLEd Lham t he

magnets 1771's generated 1n the novabl e por hererore, when the
supply of the electric current.to the focusing coil 24 in_such_.a direction
as to nove %%¥%ﬁﬂuﬂﬂ%a ?Q?cﬁﬁ%% ?%th%nﬁi?égtFBH ﬁ%ei§egfoﬁﬁ88, t he
novabl e portign 13 is noved in fthe djrectio to return to the neutral
posi tion tﬁ@rrgszOD(sSe?éq:I ehe E-%c‘h%’sn%e‘éﬂlgegé%ri(ﬁﬁﬁ gﬁgve,s?i'n each case

where t he novabl e Qortion 13 is noved in the"focusiqg direction or the
tracki ng direction"tFBnthResHEROFY SPALit i1dn MRSEAT P e for noving
the novabl e portion 13 toward the neutral position is generated by the
magneti c mEMPRCEE jfukel Rr et skdported paBabper PPER1I®De13f 1fhe bobbin
18, so that the novable portion 13 is appropriately held in the neutral

posi tion i FupkRerftesuHmghl raunpent asikfhelbraekhnagtdi becsilddabyeairequired
m ni mrum nunber of nenbers. In addition, the holding of the novable portion
13 in its méet eadiadogiitienrt ican b Hehi swveponppsbpftal 6l gndndurnable

around the axis of the support shaft 16 (See FIGS. 3, 5,
6 and 7). The axial direction of the support shaft 16 is
a focusing direction in which focusing control for the
disk type recording medium 102 is performed, and the
direction around the axis of the support shaft 16 is a
tracking direction in which tracking control for the disk
type recording medium 102 is performed.

In the condition where the movable portion 13 is
supported on the support shaft 16, the magnets 17 are
opposedly located directly on the outside of the side
surface portions 19b of the bobbin 18 (See FIG. 7). 1In
the condition where the movable portion 13 is supported
on the support shaft 16, one end portion 27a of a
flexible printed substrate 27 is fitted to the bobbin 18,

and the other end portion 27b of the flexible printed
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securely by sinply formng the |linear magnetic nenber 26 into a
predeterm ned shape and fitting it to the bobbin 18. Therefore, it is
possible to contrive a reduction in production cost through a reduction in
t he nunber of 27 conponent parts and an enhancenent of worKking
efficiency. As has been described above, in the disk drive device 1, no
yoke is required on the inside of the nagnets 17 as a conponent el enent of
a magnetic circuit of the objective lens driver 11. Accordingly, it is
possible to contrive a reduction in size and to secure good sensitivity.
FIG 13 shgupsthacexRer iiPHialt st h OfndBaSH LEEN Pf $PCtid N
acceleration sensitivity and tracking acceleration sensitivity,. for the
obj ective iyer, .1 cc i t h t N t. three ki nds
of objecti \%EBPE’%’ é?is\?e%'?ac?grgdpgs tggtdt E’ggitg%?{]ezc?aa\ré?b dPh%g or%qcelcﬂt}%e\e/e | ens
drivers acgotding to.the relat art are aone aof the s .axial sliding type
as the obj Ef‘lg\?ggl gﬁgsgﬁa\}:eer azlﬁfhgtntee f£9 he§ %bthf“nn ﬁ?ﬁs a novabl e portion
is supported on a fixed portion by a wire, and, one of the type in which a
rovabl & poft PERTRSL IS ERRRE R o e R Byl i S FBE The
focusing accel eration sensitivity and the tracking acceleration sensitivity
are gi ven FR2SkéBPeFiildn 206 Wheraaf tthrolathen end Reweticr w7k sohi gher,
bearable force is higher and the sensitivity is better. As shown in FIG

13, the obeEtNéW@&@ @Filv’éredlﬁ%(ﬁacﬁ%gz{of%%‘ée%r‘&eﬂeimti on has
good sensitivity, 28 and has a good bal ance between the sensitivity in
focusi ng aR@rthensddsiis giompeaated dekindlriwine ¢iecwbi e9tyeshew) dri ver
11 in which two tracking coils 25 each are fitted to both side portions 24a
of the focfsrngrevakig Khe lddrecdhiown lensgt hiriabowel descri ption, one

focusing coil each nmay be provided at
In the condition where the movable portion 13 is

supported on the support shaft 16, portions 25a, of the
tracking coil 25, projected forwards from the front end
of the focusing coil 24 are located correspondingly to
the cover portions 15b located on the front side of the
yoke 15, whereas portions 25b, of the tracking coils 25,
projected rearwards from the rear end of the focusing
coil 24 are located correspondingly to the cover portions
15b located on the rear side of the yoke 15.

A cover 28 for covering the movable portion 13 is
fitted to the support base 12. The cover 28 includes a
top plate portion 29 and side plate portions 30 projected
downwards from both left and right side edges of the top
plate portion 29, which are integrally formed of a
magnetic metal material. Of the cover 28, the portions

where the top plate portion 29 and the side plate
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both side portions 24a of the focusing coil 24. In that case, in order to
hol d good sensitivity and secure appropriate operations, the tracking coils
25 nust be di sposed at symmetrical positions~with respect to the center of
the focusing coil 24, as shown in FIGS. 14 and 15. The concrete shapes and
structures of conponents shown in the enbodi nents above are nerely concrete
exanples in carrying out the present invention, and these are not to be
construed as limtative of the technical scope of the invention. 29 VHAT
IS CLAIMED IS: 1. An objective lens driver conprising: a support base

formed of go%gea?si@orratr%riﬁl oI 1¥h PSSP dd@NwiEn SUpport shaft
projected Tfromsaid base portion, and a pair of yokes respectively

proj ected bRghBensanB1dr 08k Ahatnd dbi RN lo ol li rom b Snelde edges

of said base pOrtion an ocat oppositely to eac er with said support

shaf . Cher ehelnaen. 3aud yokes BaXhIO-88003% AU hagesLa el apgnet s are

fitted; an novabl e "porti on support on Sai d sup sai d
support bage so as_to .be turpable _arqund t axi s ,of, said support shaft and
sl i dabl e i%stﬁé SQFEFddFFeEt%&QENPQé%ﬁfﬂs l)%ﬁﬁﬁﬁﬁf 51 %i ng an obj ecti ve
| ens having an optical axis substantially coinciding with the axi al
direction 8PW§3FJd§upport shaft, and conprising a focusing coil supplied
with a driving current at the time of focusing control of |aser |ight

radi ated onto a dFBR €9perreBoidi Agthedi &M theosyRPeitd baisitedtd W [ ens, and
at least a pair of tracking coils supplied with a driving current at the
time of tr@BRRAGNGoRNLOENIRIGAII] Prad@c JiiqghtBonineans ik X% f ndlifet s, sai d
yokes, said base portion, and said support shaft forma nmagnetic circuit.
30 support base 12 to the engaging holes 28a, respectively

(See FIG. 7).

Now, the operation of the disk drive device 1 will
be described below.

When the disk cartridge 100 is inserted through the
load/eject port 2a of the housing 2, the disk type
recording medium 102 is fitted to the disk table 6 and
the operation button (reproduction button) 4 is operated,
the disk type recording medium 102 is rotated attendant
on the rotation of the disk table 6 by the driving of the
driving motor. With the disk type recording medium 102
rotated, laser light is emitted from a semiconductor
laser (not shown) of the optical pickup 9, and a signal
recording surface of the disk type recording medium 102
is irradiated with the laser light through the objective
lens 22 (See FIG. 6).

The laser light with which the signal recording
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2. An objective lens driver according to claim1l1, further conprising: a
magneti c nenber formed in a roughly ring form conprising a pair of
projection portions nmaxi mumin outside dianmeter with a central portion

t herebetween, and fitted to said novable portion, said pair of projection
portions being respectively attracted toward central portions of said
magnets so as thereby to hold said novable portion in a neutral position in
a focusing direction and in a tracking direction. 3. An objective |lens
driver according to claim1 or 2, wherein said yokes are each provided with

cover port iy ad ile IMONSIS SREEEBg fBkEugOYEs POTTIONS covering

surfaces at |east on one si said nagnets In a direction orthogonal to
the axial (i . of, sai d .s ort_s q{t d n o] Lrection
connecti ng SF%% l)?(%%éis .184.ainﬁnl&(;egrj&ec g vJe1 le%lgpd??ééggggcg#%% n%ﬁ?ghzl élkm 1, ~2
or 3 furth conpr.i si.ng:, cover fornmed of a nmagnetic terial hocated'on
t he opposi?éesp@ 158 s i %ﬂﬁ%egpﬁﬁtﬁ?ﬁPEﬁ %%ﬁﬁt8u%5%r?ﬂgﬁgéegff TtEspect to
sai d novabl e portion gnd covering said novabl e portion, wherein,an end edge
on the obj 5695';\?5°Iréﬁ§1§ndésofc uctef FLRRRTPIUGRNERt REREMRFEROf sai d
movabl e portion to forma bent portion. 5. A disk drive device in which a
di sk type Bé€8Rdi-ngAelhiim timeed fogugidgsicardinad iie renandustasy Ry dri vi ng
nmotor, and a recording surface of said rotated disk type recording nmedi um
i's irradi af8@PAYiiRg agerelaaginia kAN antobiket foeusomg beénan2ébprdti ve
| ens driver, said objective lens driver conprising: a support base forned
of a magnetirecidngr icahntrednprs siarglur ek oposupphy img sappet ecbhaft
proj ected from

current to the tracking coils 25 so that a spot of the

laser light is focused on a recording track of the disk

type recording medium 102.

At the time of the focusing control, the movable

portion 13 is operated in the axial direction of the

support shaft 16 so that the spot of the laser light

radiated through the objective lens 22 is focused on the

signal recording surface of the disk type recording

medium 102. At the time of the tracking control, the

movable portion 13 is turned around the axis of the

support shaft 16 so that the spot of the laser light

radiated through the objective lens 22 is focused on the

signal recording surface of the disk type recording

medium 102.

In the objective lens driver 11, a magnetic circuit
prassing through the magnets 17, the yokes 15, the base

portion 14 and the support shaft 16 to return to the
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sai d base portion, and a pair of yokes respectively projected in the sanme
direction as said support shaft from both side edges of said base portion
and | ocated oppositely to each other with said support shaft therebetween,
sai d yokes havi ng opposed surfaces to which nmagnets are fitted; and a
novabl e portion supported on said support shaft of said support base so as
to be turnable around the axis of said support shaft and slidable in the
axi al direction of said support shaft, holding said objective | ens having
an optical axis substantially coinciding with the axial direction of said

support shafalgnettd 100Ny i Sd Mg @, TS| Pie CRGYaBLOPhbEEivht R3aidriving
current at the tine of focusing control of laser |1 ght radiated onto said

32 di sk lpReatReON$ Nt dredi 4 tﬁpé@@iéﬁiQfoéh@cgﬁggokenghaeedi@t | east a
pair of tracking coils supplied with a driving current at the tine of

tracking c I f j Ser 4 , LN E g id,yokes,
sai d base %(%Ir tagjgr??lda;tg!egg)% suopépot%?és %‘ngrﬁ%ﬁngﬁeggégaﬁg |tt)S 6. A

di sk drive Vi ccording to claim5, further conprising. a magnetic
menber, { ofhEd TE R FPUGT Y P TH IRE COREPTER nghe. PAFPSBRe pFEFdceion
portions maxi numin oytside diameter with a central portion therebetween,
and fittedofoq§§i&r % 95rkS P said pair of projection portions being
respectively attracted toward central portions of said magnets so as
thereby to hol d sAPdthBvaBPEcHdVE dfmisn IF V&R i 8 (IR nt R 38R usi ng
direction and in a tracking direction. 7. A disk drive device according to
cl ai m 5, or PEOViiRELe i tdnith ey AR RPN Dr bR detP i PRIROVEE BOREESNS
formed of a qa%netic material, said cover portions covering surfaces at

| east on oRBi§tEE Srrosnifgandgmnd HArHiang X i verbrendgeoputienst aé axi al

direction of said support shaft and orthogonal to a direction
the magnets 17 are returned to the magnets 17 by the

cover portions 15b (See A in FIG. 8). Therefore, magnetic
flux leakage can be restrained, and an enhancement of
driving efficiency of the objective lens driver 11 can be
contrived.

At the time of the tracking control, the movable
portion 13 is turned around the axis of the support shaft
16. In this case, since the tracking coils 25 are in the
state of being inclined along the front side portions 24b
or the rear side portions 24c of the focusing coil 24,
the tracking coils 25 on one side located on the front
and rear sides in the turned state approach to the
condition of being parallel to the magnets 17 (See FIGS.
9 and 10). Therefore, the tracking coils 25 on one side
are located at portions where the flux density is high,

so that driving efficiency in the tracking direction is
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connecting said yokes. 8. A disk drive device according to claim5,6 or 7
33 further conprising: a cover fornmed of a magnetic material |ocated on
the opposite side of said base portion of said support base with respect to
sai d novabl e portion and covering said novabl e portion, wherein an end edge
on the objective lens side of said cover is bent to the side of said
novabl e portion to forma bent portion. 9. An objective lens driver
conprising: a base formed of a magnetic~material, conprising a support
shaft projected in the optical axis direction of an objective |ens, and at

| east a paignHiind@ONea ithide M QNS §Lobi &bdgagafwo@r@meéﬂesheve' y
fitted; and a novabl e portlon turnably and slidably provided on said

support shafilae GARPIiI N2 6 401 SGLEYEn! 8BS o8 £AGUSLAE 681 kpaupp! i ed

with a driving current at e time o ocusing contro aser |ight

radiated o pe, | € h gh jective | ens, and
a tracki ngr}tggﬁ%lq#?;&&lyl eZJ %Pwd%g%?ﬁgéfé%%e%?g £° ?‘ﬁlgf‘gg ngb - acki ng
control of _saij h wher ei n_said ort ,shaft a nets, and
sai d nagnepaﬁ% ﬁ' 669?%%&?9?ﬁ?ﬁa gﬁ%t?ggg Pﬁbvfn916f§ ﬁlSBfgcﬁPve | ens
driver accohﬁ &%Fto claim9, further conprising: 34 a ring-shaped

magnet i c merFe 8@%§%ﬁﬂﬁ¥%ﬁqﬁp%lbﬁp?ﬁ5 R&fH- novabl e portion, wherein a
pair of projection portions projected respectively to the sides of said
magnets are provi BBdthe Sdme &fs tife ddarkiahatont rehbethopposikketo each
other with said novable portion therebetween, and said projection portions
are respecPPVéP?naﬂ@n%ﬂ(ﬁﬁqnﬁﬁukp the tracklng direction according

to the relationship between the currents flowing
vertically through the portions corresponding to central
portions of the magnets 17 of the currents flowing
through the tracking coils 25, and the magnetic fields,
and a force in the direction opposite to the turning
direction of the movable portion 13 would be generated by
the currents flowing vertically through the portions 25a,
25b projected from the focusing coil 24 of the tracking
coils 25.

In the objective lens driver 11, however, the
portions 25a, 25b of the tracking coils 25 are located
correspondingly to the cover portions 15b of the yokes 15,
and the directions of the magnetic fluxes are deflected
by the cover portions 15b so as to generate driving
forces in the turning direction of the movable portion 13
(See B in FIG. 8). Therefore, the driving forces in the

directions for assisting the turning of the movable
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center portions of said magnets so as thereby to hold said novabl e portion
in a neutral position .in a focusing direction and in a tracking direction.
11. An objective lens driver according to claim9 or 10, wherein each of
sai d magnet fitting portions conprises an approxi mately U shaped yoke

provi ded oppositely to said focusing coil and said tracking coil with
respect to said magnet so as to nmake contact with said magnet, and said
yoke covers at |least a nain surface and a pair of side surfaces of said
magnet. 12. An objective lens driver according to clainB, 10 or 11 further

CONpr i Si Np o tAQMEM PYtd Yed OBk 0f & ERIPCLH Ce AREREEALNEOOR' RYhded as to
cover said focusing coil, said tracking coil) and sald nagnet, wherein one

end of sal d,a04ely RO ALAPOSPANO SAldAby ogLiLecLohS L Bent to the

si de of said base. drive device 1n rch a signal recoding

surface Ofc%%é%@%éﬁql disk being rotated is irradiated with laser |ight
t hrough an objéctive-1ens of an objective lens driver, said objective |ens

driver conprising;.a base fornmed of a nmagnetic terial,, conprising a
support shaft profBEPek anPHES&BPiEQHQﬁa Fir iQﬁ??ﬁlﬁﬁxghﬁ%ﬁf ve |ens,
and at least a pair of magnet fitting portions_to which magnets are

respectivel§ COAEYEteshdm Thy @RI Pobte otertirdaby§r ahl: sER8aBPYaBL8vi ded

on said support shaft, conprising said objective lens, a focusing coi
supplied mPPﬁtéO@rﬂ@iﬁﬁtﬂﬂﬁﬁﬁﬂe trQIﬁi%Y¢m¢@fth%c%%?h@réoﬁbﬂéF &f .| aser
l'ight radiated onto a disk type recording medium through said objective
| ens, and &St dgekirigecoigboneppl ifad thilsh casdrni wiimFec hreermida suwfadere of
tracking control of said |aser light, wherein said support shaft, said
magnet s, aparsdioadsna@iretoff ithe mpvedrie @wr fioom B3 negeeprevideduvithld, A
di sk drive device according to claim 13,

the front side ribs 19g and the rear side ribs 19i with

an increase in thickness and an increase in stiffness,

resonance can be prevented from being generated at the

time of operation of the movable portion 13.

FIGS. 9 and 10 show the operations of the movable
portion 13 in the tracking direction.
FIG. 9 shows the condition where the tracking

control is performed and the movable portion 13 is moved

in the direction T1l. Since the tracking coils 25 are

supplied with electric currents in such directions as to

move the movable portion 13 in the direction T1, the

movable portion 13 is moved in the direction T1 from a

neutral position thereof; in this case, a force in the

direction T2 in which the projection portions 26a of the

magnetic member 26 are pulled toward central portions of

the magnetic fluxes generated from the magnets 17 is
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further conprising: a ring-shaped nmagnetic nenber for elastically clanping
said novabl e portion, wherein a pair of projection portions projected i
respectively to the sides of said magnets are provided at 36 portions of
sai d magnetic nenber opposite to each other with said novable portion

t-her ebet ween, and said projection portions are respectively attracted
toward center portions of said magnets so as thereby to hold said novabl e
portion in a neutral position in a focusing direction and in a tracking
direction. 15. A disk drive device according to claim13 or 14, wherein

each of saigén®aneld finl i MBFdb DOSpEPEPSh SES . ANT IO Rk TRt em b gdaped
yoke provi ded oppositely to said focusing coil and said tracking coil wth

respect 10 sHyrd yTRENRheS @ 185% thil dTBKEr CHE #Cto W hE ELAKTRGNEL i 18NgsSai d
yoke covers at least a main surface and a pair of side surfaces of said

magnet. 16 A dlgk adilebd ideM G a\Pd?gﬁéUé‘gtﬂé’ rﬁ&é‘éﬂl&3;r>&5f1foﬂr1§5if:“” her

conprising: a cover portion forne a magnetic materi SO provided as to

cover said CUSI cail ,..sai d tracki il. a said ne wherei n one
end of sai 55'1%0\[(/%%%%&1&10r?loﬁﬁossetaogf%é&sl’git %bljh%‘(’:??%/% P%ﬁg?‘lgré %nf‘sto t he
side of sai d _base. 37 .AE?.AE%t.A \7£ 9.A9.AF‘.AFus.€u9.A3'

9. AY(9. AFL SR3PGAa1R Ahg Aigepfiiolsdaved TETHERLCAFTRe BERERAL A U A39. A
(C.AA . A AL AHI.A a9.A(y.AF9.A!r.AF9.AUy*Fy

| UgM S16TzBRRL&LTAPC &PEERCE] &%) f k] callca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]ca%ca]ca&ca%caLﬂcaLﬂc:a]q:aLﬂc:a!$@6e VW P |,

(*"[}wr mhc”Y] ] ca] BEF cal BaFRayeatheareapdaficdy sdeky ddie ] it a] ca] ca] ca]

ca] ca]ca]cal calca]ca]caljca]calcalcajcal! C}
control is performed and the movable portion 13 is moved

in the direction T2. Since the tracking coils 25 are
supplied with electric currents in such directions as to
move the movable portion 13 in the direction T2, the
movable portion 13 is moved in the direction T2 from the
neutral position thereof; in this case, a force in the
direction T1 in which the projection portions 26a of the
magnetic member 26 are pulled toward central portions of
the magnetic fluxes generated from the magnets 17 is
generated in the movable portion 13. Therefore, when the
supply of the electric currents to the tracking coils 25
in such directions as to move the movable portion 13 in
the direction T2 is stopped, the movable portion 13 is
turned in the direction Tl to return to the neutral
position thereof (See FIG. 5).

FIGS. 11 and 12 show movements of the movable

portion 13 in the focusing direction.
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10y10%&f()1n the direction F1 to return to the neutral position
thereof (See FIG. 7).

As has been described above, in each case where the
movable portion 13 is moved in the focusing direction or
the tracking direction from the neutral position thereof,

a force for moving the movable portion 13 toward the
neutral position is generated by the magnetic member 26
fitted to the supported tube portion 19e of the bobbin 18,
so that the movable portion 13 is appropriately held in
the neutral position in the focusing direction and the
tracking direction by a required minimum number of
members.

In addition, the holding of the movable portion 13
in its neutral position can be achieved appropriately and
securely by simply forming the linear magnetic member 26
into a predetermined shape and fitting it to the bobbin

18. Therefore, it is possible to contrive a reduction in

production cost through a reduction in the number of
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good sensitivity.

FIG. 13 shows the experimental results of
measurement of focusing acceleration sensitivity and
tracking acceleration sensitivity, for the objective lens
driver 11 according to the present invention and three
kinds of objective lens drivers according to the related
art. The objective lens drivers according to the related
art are one of the same axial sliding type as the
objective lens driver 11, one of the type in which a
movable portion is supported on a fixed portion by a wire,
and one of the type in which a movable portion is
supported on a fixed portion by a leaf spring. The
focusing acceleration sensitivity and the tracking
acceleration sensitivity are given in acceleration (G)
per unit volt (V); as the value is higher, bearable force
is higher and the sensitivity is better.

As shown in FIG. 13, the objective lens driver 11

according to the present invention has good sensitivity,
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appropriate operations, the tracking coils 25 must be

disposed at symmetrical positions with respect to the

center of the focusing coil 24, as shown in FIGS. 14 and

15.

The concrete shapes and structures of components
shown in the embodiments above are merely concrete
examples in carrying out the present invention, and these

are not to be construed as limitative of the technical

scope of the invention.
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magnets are fitted; and

of

of

of

an

a movable portion supported on said support shaft

said support
said support
said support

optical axis

base so as to be turnable around the axis
shaft and slidable in the axial direction
shaft, holding an objective lens having

substantially coinciding with the axial

direction of said support shaft, and comprising a

focusing coil supplied with a driving current at the time

of focusing control of laser light radiated onto a disk

type recording medium through said objective lens, and at

least a pair of tracking coils supplied with a driving

current at the time of tracking control of said laser

light,

wherein said magnets, said yokes, said base portion,

and said support shaft form a magnetic circuit.
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portions of said magnets s0 as thereby to hold said
movable portion in a neutral position in a focusing
direction and in a tracking direction.
3. An objective lens driver according to claim 1 or 2,
wherein said yokes are each provided with cover
portions formed of a magnetic material, said cover
portions covering surfaces at least on one side of said
magnets in a direction orthogonal to the axial direction
of said support shaft and orthogonal to a direction
connecting said yokes.
4. An objective lens driver according to claim 1,2 or 3
further comprising:
a cover formed of a magnetic material located ‘on
the opposite side of said base portion of said support
base with respect to said movable portion and covering
said movable portion,

wherein an end edge on the objective lens side of
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an objective lens of an objective lens driver,
said objective lens driver comprising:

a support base formed of a magnetic material,
comprising a base portion, a support shaft projected from
said base portion, and a pair of yokes respectively
projected in the same direction as said support shaft
from both side edges of said base portion and located
oppositely to each other with said support shaft
therebetween, said yokes having opposed surfaces to which
magnets are fitted; and

a movable portion supported on said support shaft
of said support base so as to be turnable around the axis
of said support shaft and slidable in the axial direction
of said support shaft, holding said objective lens having
an optical axis substantially coinciding with the axial
direction of said support shaft, and comprising a
focusing coil supplied with a driving current at the time

of focusing control of laser light radiated onto said
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further comprising:
a magnetic member formed in a roughly ring form,
comprising a pair of projection portions maximum in
outside diameter with a central portion therebetween, and
fitted to said movable portion, said pair of projection
portions being respectively attracted toward central
portions of said magnets so as thereby to hold said
movable portion in a neutral position in a focusing
direction and in a tracking direction.
7. A disk drive device according to claim 5.0r 6,
wherein said yokes are each provided with cover
portions formed of a magnetic material, said cover
portions covering surfaces at least on one side of said
magnets in a direction orthogonal to the axial direction

of said support shaft and orthogonal to a direction

connecting said yokes.

8. A disk drive device according to claim 5,6 or 7
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base with respect to said movable portion and covering
said movable portion,

wherein an end edge on the objective lens side of
said cover is bent to the side of said movable portion to
form a bent portion.

9. An objective lens driver comprising:

a base formed of a magnetic material, comprising a
support shaft projected in the optical axis direction of
an objective lens, and at least a pair of magnet fitting
portions to which magnets are respectively fitted; and

a movable portion turnably and slidably provided on
said support shaft, comprising said objective lens, a
focusing coil supplied with a driving current at the time
of focusing control of laser light radiated onto a disk
type recording medium through said objective lens, and a
tracking coil supplied with a driving current at the time
of tracking control of said laser light,

wherein said support shaft, said magnets, and said
magnet fitting portions form a magnetic circuit.

10. An objective lens driver according to claim 9,

further comprising:
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wherein a pair of projection portions projected
‘respectively to the sides of said magnets are provided at
portions of said magnetic member opposite to each other
with said movable portion therebetween, and said
projection portions are respectively attracted toward
center portions of said magnets so as thereby to hold
said movable portion in a neutral position in a focusing
direction and in a tracking direction.
11. An objective lens driver according to claim 9 or 10,
wherein each of said magnet fitting portions
comprises an approximately U-shaped yoke provided
oppositely to said focusing coil and said tracking coil
with respect to said magnet so as to make contact with
said magnet, and said yoke covers at least a main surface
and a pair of side surfaces of said magnet.
12. An objective lens driver according to claim9, 10 or 11

further comprising:

a cover portion formed of a magnetic material so
provided as to cover said focusing coil, said tracking

coil, and said magnet,
wherein one end of said cover portion opposed to

said objective lens is bent to the side of said base.
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Root EntrberdEngQEthbjective lens driver comprising:

a base formed of a magnetic material, comprising a
support shaft projected in the optical axis direction of
an objective lené, and at least a pair of magnet fiéting
portions to which magnets are respectively fitted, and

a movable portion turnably and slidably provided on
said support shaft, comprising said objective lens, a
focusing coil supplied with a driving current at the time
of focusing control of laser light radiated onto a disk
type recording medium through said objective lens, and a
tracking coil supplied with a driving current at the time
of tracking control of said laser light,

wherein said support shaft, said magnets, and said
magnet fitting portions form a magnetic circuit.

14. A disk drive device according to claim 13,
further comprising:

a ring-shaped magnetic member for elastically
clamping said movable portion,

wherein a pair of projection portions projected

respectively to the sides of said magnets are provided at
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portions of said magnetic member opposite to each other
with said movable portion therebetween, and said
projection poptions are respectively attracted toward
center portions of.said magnets so as thereby to hold
said movable portion in a neutral position in a focusing
direction and in a tracking direction.

15. A disk drive device according to claim 13 or 14,

wherein'each of said magnet fitting portions
comprises an approximately U-shaped yoke provided
oppositely to said focusing coil and said tracking coil
with respect to said magnet so as to make contact with
said magnet, and said yoke covers at least a main surface
and a pair of side surfaces of said magnet.

16. A disk drive device according to claim 13, 14 or 15

further comprising:

a cover portion formed of a magnetic material so
provided as to cover said focusing coil, said tracking

coil, and said magnet,

wherein one end of said cover portion opposed to

said objective lens is bent to the side of said base.
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